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Average
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(l) 2000
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Average
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(m) 2001
1392 CMEs

Average
481 km s-1
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(n) 2002
1386 CMEs

Average
526 km s-1
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(g) 2002
1637 CMEs

���������
	 � 
&���[	fom�R�%��� �%���\)hK[	$	$�����Q)'�h�'�R:����h�R����)f� /c=F?BA�?FC[DiEa=FHI? H�� k ) /$�
� , �������8W �����	� 
q����	f��� , :$	��f� /\H�� k )
�4	���	$"���	$�\���q	$�4"Z�^<�	$���j�Q)G����;8	!�u��� ����	bom�R���e��K�*+�%�R)!
j=�K[	$	$��"Z�%��*+��:$	 , 	$�8)'���
	$����� * <G/��%�b� )'��:')!	!�d� /f��*�* ����	#��	!�J	$"!�J	$�
H��\k )�
 �8)G)
�[�%om�^���>�e�[	a)0K�	$	$�gK�*+�%�R)!
#���[	c*+�8)'� :!���>���>�e�[	 om�R���e�jK�*p��������"�*�����	�) �%*�*mH��\k ) om���e��om�R���e��
 ��� � x 
moF�(�R"$�
� , �%�����0)G��� � W���� � /c�%*�*i�e�[	 H�� k )�
#���[	j*+��)'�I:!���&���^����	 )hK�	Z	$�aK�*+�%� ����"�* ���4	')j�%*�*BH��\k )�/��8)'��	��X�e�[�%�^� ����� O , C ) - �6K������� � /c�%*�*i�e�[	\H�� k )h1�
 ����	#����� ����*F�%;8	!�
�P�4	�) -J, �%�
O�	$��:�<\�%�'�
��o )J1\"!*+	$���'* < )
�[��o ����"!�
	$�8)!	j���>)hK[	$	$� �J�%o����
��) )��%*+���
, �!34� , � , 


u}t4l�hEgLu}l�¾�g��#eU|4u}gipsx4lFf>|P~�gU�}��¢Q��psx4r�u}tQgLu�u}t4l�v��(�-�
eKk�k!¢4h}hylFf�gLu*uyt4lceU|1��l�hy��l�f�hEgLuylwfK¢4h}pqx4r�uytQlwfKeL¾�x�u}pq��l�Á
ÏazZ{ Ð �i����� �U�Q®�Ë�lmh}l�¾*l�kmeU��j4¢Ku}l�fJg	�ypq��j4oslmh�l�hyh}eUh#|1gih
g��y�y¢4��psx4r	uyt1gLu�uyt4l	v��\��hEgLu}l��Lgih}pqlF���y��eNeUuyt4os~>�Shye��
h}eiuEgLu}pqe�x	uye hyeUu}giuypseUx�Á�u}t4l�lmh}hye�h�|QgUhc�SeUh�g�r�pq��lmx\h}eiuEgL¤
u}pqe�x&p���uytQl#j4hyeKfK¢1k�u�ei�@|T~8�i�N�(� �i��gixQf�uyt4l#gA��lmhEgirUlwh}giuyl
eL��lmh#u}t4h}lml��y¢Qkmkml��}��ps�Ul�h}eiuEgLu}pqe�xQ��¦SpsxQk!os¢QfKpsx4r(uyt4l&rUps�Ulmx
h}eiuEgLu}pqe�x1¨�® � t4lF��l�lmh}h}eUh·|QgihE��gih}l���ospqr�tNuyos~�����gUoqoslmh·u}tQgix
u}t4l#eUxQl��·psx	dce�jQgio��y¾�gU�,~�l!u�gUoC®�¦§�i�U���UgN¨�®

`�eiu}l\uyt1gLu�u}t4l«v��\�¸hEgLuyl>pqx1k!h}l�gU�yl�f��Sh}eU�Òosl��}��u}tQgix
� f4¢4hypsx4rY�yeUo�gih	��pqxQpq��¢4� psx ��¬�¬ �ªuye»�yoqpsrUtNuyos~���e�hyl
u}tQgixJ� psxJ�U�U�N�K® � t4l�hEgLuyl�fK¢Qhypsx4r	��e�osgUh���gi�Kpq��¢4�Ôp��
��¢QkEt#t4psrUt4l�h�u}tQgix#u}t4l-tQpqr�t4l���u�k!e�hyh}l�k!uylFfwhEgLu}l�¦:�Q® ��� j1l�h
fQgA~K¨Whyl�j1e�h�u}l�fw�SeUh�jQhyl��NpseU¢1��k!~Kk!osl��-¦S��lm|4|,gUxQf#Ë�eL¾·gihEfWz
�F¬U¬ �QÂcv*ospq��lmh&l!u&gUoC®sz ��¬�¬ �N¨!®���l(t1gA�Ul	psxQfKp�kmgLu}l�fÇu}t4l
tQpqr�t4l���u�v��\�YhEgLu}l����Shye�� j4h}lm�PpseU¢Q��k!eUh}eUx1girUhEgijQtQ�·gixQf
{�awbQv�ÄÆ|N~�u}t4lcu�¾*e�t4e�hypsÖme�x�uEgioTfKeiuyuyl�f&ospqx4lF��pqx�n)pqr1®P�Q®
� tQl&t4psrUtQl���u�{�awbQv�Ä¶h}giuyl>¦C�4® � ¬ ¨�p���gios��eN��u�u�¾�pskml	gU�
o�gih}rUl�gU�cu}t4l�bK�\� hEgLu}l	¦:�4® �U� ¨�®�a�oquytQeU¢4r�t>u}t4l�psx4p�u}psgUo
u}hyl�xQf�ei�1v��\��hEgLu}l^eL�Ul�h¼uyt4l-¯Qh}��u��K®³ �~UlFgihE�Wgij4jTl�gUhylFfwuye
|Tl�k!e�xQ��p���uylmxNu�¾�p�u}t(u}t4l�j4h}l!¤�bQÄcËcÄÌhEgLu}lUz¼uytQl�{�awbQv�Ä
hEgLu}lcuy¢4h}x4l�f e�¢Ku�uye�|Tl#�,¢QkEt�t4psrUtQlmh�fK¢4h}psx4r�uyt4l���gi�Ppq¤
��¢4�Æj4tQg���l�® � t4l·v��(�	h}giuylVe�|P�NpseU¢1��os~�tQg��£�yeU��lVk!~Kkmoqpq¤

kmgio^|Tlmt1gA�NpseUhFzW¾�t4p�kEt>xQlml�fQ�c�S¢4h�u}t4lmh#psxP�UlF��u}pqrNgLuypseUx�¦:�ylml
¹­�AgUx4eL�\gix1f�Äw|4h}p�fKºUe1z£�i�U� � �Se�h��y¢QkEt�|1l�tQgA�Ppqe�hcf4¢4hypsx4r
j4hyl��Ppqe�¢Q��k!~Kk!osl��E¨�®�¹½u�p���j1eN�y�yps|4oql�u}tQgLu ��e���l	tQl�gUfK¤§e�x
xQgih}hyeL¾�v��(�-�·��gA~�tQgA�Ulc|Tlmlmx���p��y�yl�f&|P~�{£acbQv�Ä�z4��e
g�k!eUh}h}l�k�u}pqe�x&��gA~�|Tl�h}l�×N¢4pshylFf�gU��g��Pps�yps|4pqospqu�~��S¢4xQk!uypseUx
¦S��lm|4|�gixQf�Ë�eL¾·gihEfWz �F¬U¬ �N¨�®)Ë�eL¾�lm��lmhFzUpsx4p�u}psgUoWgixQgUoq~K�yps�
|N~�bPu�®*v*~Ph*lmu�gio§®·¦§�i���U��¨V��¢4r�rUlF��uE�Vu}tQgLu��y¢QkEt�g�k!eUh}h}l�k�¤
uypseUx���gA~�x4eiu�|Tl#x4l�kml��}�ygUhy~��Se�h·uyt4l�{�awbQv�Ä�f4giu}g4®

� t4l	f4gA~K��eU��u}t4l	k!¢4h}hyl�xNu��yeUo�gih�k!~Kkmoql�psx©¾�t4p�kEt���e�hyl
uytQgUx � � v��\�-�weKkmk!¢Qhyh}l�f\gUhyl���tQeL¾�x	pqx � gU|4oql � ® � t4l
v��ÓxP¢4�,|Tlmh pqx�¾�t4p�kEtYuyt4lF��l�gih}l(k!e�xNu}gipsx4lFf»gixQfYuyt4l
gA�UlmhEgir�l�hEgLu}l����SeUh�u}t4l��yl(v�����gUhyl	gio��ye>r�pq��lmx�® � t4l�hyl
¾*l�hyl&����f4gA~K��|Tl!u�¾�lml�xJ~Ul�gUh}� ��¬U¬�¬ gixQfª�U�U�N�>¦ ��¬�¬U¬ ¤
�Kz^�i�U����¤# Kz7�i�U� � ¤w�4z7gixQfJ�U�U����¤ ¬ ¨cuyt1gLu�tQg�f���e�hyl
uytQgUx � ��v��\�-��®J�	e���u�eU��uyt4lF��l�f4gA~K�&¦½�L�(v�¨�¾*l�hyl&pqx
v�����uytQgiu���t4eL¾�l�f©g(oseKkmgUo�jTl�gUº«psxªu}t4l(v��·¤½gA��lmhEgir�l�f
f4gipsoq~�hEgLu}lUzNpqx1k!os¢QfKpsx4r�uyt4lwu�¾*e�osgUhyr�l���u*jTl�gUºP�*ei�£uyt4l�k!~N¤
k!osl�¦§v���� ��¬ r4r�gixQf ��¬�¬ ��¾�p�u}t	h}giuylF��ei�^�4® �i��gix1f �Q® � ¬ z
hylF��jTl�k!uyps�Ulmos~4¨�®



�

1920 1940 1960 1980
Carrington Rotation

0

1

2

3

4

5

6

7
# 

of
 C

M
E

s 
pe

r 
D

ay
03/01/97 08/28/98 02/25/00 08/23/01

���������
	 � 
cH��\k �
����	X�%;8	!�
�!�`	$����;�	!�bHB�%�'�'���`���J�%���n������W
�h�R���qK[	!�'�R�P��)!
t���[	&;8	!�'�0�R"$�%*I)U�����4	Z�Y:$���������%�R"Z�%�J	�)�����	
�4�����Y�`�ZKt����	Y����=@?mA�? , �Q)$)'�R���_������	��'�'�6K��0�R�%�_�����'W
���(���`����	L��� ?d"�����:$	!� �������4
 ���[	9�����
	$	 ;�	��'�h�R"$��*c���'W
�Z��o )jK[�%�����c���L�e�[	��e�(�Z	Z	qH��a)��%���'���`�qoF���R"Z� ��:�)!	��';���W
�h�R����)jo�	!�
	 , ���4	 �%��* < /����f*+	�)$)b�e�[�%� � ��� � /b�e�[	��0� , 	�%��� )!���e�[	#�4�����XK[�%�����0)Xo�	��
	f�%�
�ZK4K[	$��
>����	#���R� , �����8)�Z	JK��
	')!	!����H��G)�om����� , ���
	^�e�[��� � ��� ���%�J� "$��;�	��
�P�4	6

����	b)������%�
	')j�
	JK��
	�)�	!���aH��G)com���e�L��� * <�� � �t�4������"Z�%;PW
	!�
�P�4	6
7���[	#�[�%�'�
	P�%������*����%�0��	$��* ����	')��������R"$����	\����	aK��
	�W
=@?BA#? - *p��o�	!�J1��%���#=F?BA#? - �6K�K�	��J1GK�	Z�6O#�Z����	')!


�K®³�K® v��\�Y��giuyl#gix1f�bK¢4xQ�yj1eUu�`�¢4��|1l�h

¡·g���lFf/e�x/u}t4l �U� �ÍbPºP~Po�gi|±v��\�-��z(Ë�pso�fKx4lmh�l!u»gio§®
¦ ��¬ �L��¨��SeU¢QxQf�u}t4l�v��\�>h}giuyl�¦:��¨�u}ew|Tl�k!eUh}h}lmo�gLuylFf#¾�pquyt
u}t4l��y¢4xQ�yj1eUu�xN¢Q�,|Tlmh�¦C`w¨�gix1f>e�|Ku}gUpqxQl�f>uyt4l�h}lmo�gLu}pqe�x�z
���Ø�4® ¬ �(��® �4ri�N`¸¦S|Qg���lFf	eUxJ��h}eiu}giuypseUxQ�E¨�® � t4l�~\��¢Qri¤
r�l���uylFf�u}tQgLu·uytQps�·h}lmo�gLu}pqe�x�p��·pqxQf4lmjTlmxQfKl�xNu·eU�£u}t4l�j4tQgU�yl
eU�Kuyt4l·�yeUo�gih�g�k�u}pq�Ppqu�~�km~Kk!osl*gix1f#j4h}l�fKp�k�u}l�f,g�h}giuyl-�Q® ��j1l�h
fQgA~�¦ � �U��j1l�h���eUxNu}t1¨¼�Se�h��yeUo�gih���gL�Kps��g4®£�Ypquyt�x4lm¾Je�|K¤
�ylmh}�LgLu}pqe�xQ�·�Sh}eU�ÓbPeUos¾�pqx1f	gixQf\bK�(�>´Uv���u}t4ps�wh}lmo�gLuypseUx
¾·gU�·lF�y�ylmxNu}psgUoqos~�k!e�xK¯Qh}��l�f�¦S��lm|4|\gUxQf&Ë�eL¾�gUh}f�z ��¬U¬ �QÂ
v*osps�Ulmh·lmu�gUoC®sz ��¬�¬ �N¨!®7b1ÄcËcÄ#´L{�awbQv�Ä°f4gLuEg�gUos�ye��yt4eL¾��
g�r�ePePf k!e�hyh}lmo�gLu}pqe�x(¦Sh
�c�4® rU�N¨�zK|4¢4u�uyt4l��yoqe�j1l#eU��u}t4l#h}l!¤
r�hylF�y�ypseUx«ospqxQl p�����psrUxQp�¯1k�gixNuyos~«fKpqÉTl�hyl�xNu��Sh}eU�Ñu}t4l�j4h}l!¤
�PpseU¢Q�weUxQl���¦:�ylml�n)psrQ®¼�N¨!®��>l�gLu�u}hyps|4¢Ku}l,u}t4p��wjQhyps��gih}pqos~
u}e#uytQl�|1lmu�u}lmh*�ylmx1��pquyps�Pp�u�~�ei�¼uyt4lw{£awb1v�Ä»kmeUh}eUxQgUrUhEgij4tQ�
gUxQf#u}t4l-l�x4eUh}��eU¢Q�)fK~PxQgU��p�kVhEgixQrUlU®�a�f4fKpquypseUx1gioN�:gUk!uyeUhE�
psxQkmoq¢Qf4l�osgUhyr�lmh�¯Ql�osf�eU�7�Ppslm¾ÆgixQf ��eUh}l#¢4x4pq�SeUh}� kmeL�Ul�h�¤
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